INTRODUCTION
============

Gallstone disease is common in developed societies, affecting up to 10--15% of the population.[@B1] While most patients remain asymptomatic, each year 1--2% of patients develop symptoms or complications.[@B2] Laparoscopic cholecystectomy (LC) is the current gold standard for the treatment of symptomatic cholecystolithiasis.[@B3] Traditional outcome measures such as hospital length of stay, 30-day readmission rates, cost and conversion rates are often measured as quality indicators of LC,[@B4][@B5] but it is unclear whether these outcomes are important to patients.

In the era of patient-centric and value-driven health care, it is essential to understand the needs of patients, so that healthcare providers and policymakers can align the goals to timely serve the patients\' needs within evidence-based healthcare culture.

Various studies have used different outcome measurements after LC, such as the Surgical Outcomes Measurement System,[@B6] Gastrointestinal Quality of Life Index (GIQLI),[@B7][@B8][@B9] Patients\' Experience of Surgery Questionnaire (PESQ),[@B10] EuroQol-5D (EQ-5D) and condition-specific questionnaires.[@B11] These studies highlighted the usefulness of patient-reported outcome measures (PROM) as significant determinants of patient satisfaction following cholecystectomy. The use of PROM provides a better measure of healthcare from the patient perspective and provides meaningful insights for both clinicians and healthcare administration managers.[@B12][@B13] However, there currently exists no standard on the type of PROM that should be studied after LC.

The National Health Service (NHS) in the UK has PROM programmes for hip, knee, varicose veins, and hernia surgery but not for gallbladder surgery.[@B14] There are reports of PROM surveys with a major determinant being a Quality of Life (QoL) tool.[@B6][@B15] It is important to recognize that PROM incorporates symptom reporting, satisfaction with care, treatment satisfaction, economic impact and patient experience in addition to health-related QoL. QoL is a subjective, multifaceted tool to quantify the physical, social, spiritual and psychological domains of disease/therapy and QoL outcomes are a mere subset of PROM within its all-inclusive concept.[@B16] Equating PROM data along with QoL data is inaccurate and introduces bias.

Parkin et al. developed a PROM survey by a combination of systematic literature review, pilot patient surveys and investigator views and in our opinion, their PROM survey for patients with acute gallstone pathology is the most updated, comprehensive and grounded on sound science.[@B15] In patients with severe gallstone pathology, they have reported that long-term QoL was the most critical outcome measure to patients and day case surgery was the least essential.[@B15] We have reported that index admission cholecystectomy restores QoL (measured with GIQLI) in patients with acute cholecystitis.[@B9] It is possible that an acute pathology or an emergency surgery may influence patients\' decision making. Furthermore, patient values are also influenced by socio-cultural and geopolitical aspects.

Hence, we aim to study PROM independent of a QoL tool among multi-ethnic Asian demographic profile of patients undergoing elective LC.

MATERIALS AND METHODS
=====================

Data collection
---------------

This prospective cohort study was conducted at Tan Tock Seng Hospital (TTSH), Singapore. Consecutive patients who underwent elective LC in our surgical unit between 7^th^ August 2017 and 31^st^ October 2017 were included. The indications for LC included biliary colic, previous pancreatitis, past cholecystitis, and previous cholangitis. Patients who underwent emergency cholecystectomy were excluded.

Following informed consent, patients who underwent elective LC were administered the 45-item PROM questionnaire. The questionnaire was administered on the first post-operative day in either day surgery ward or general inpatient ward. The survey was self-administered, and patients were given privacy and time to complete the survey. Patients were assisted if there were any difficulties in comprehending the questions or required translation from the written English language used for the survey. Patient identifiers were not collected for this study.

Questionnaire development
-------------------------

The PROM questionnaire comprised 45 multiple choice questions with single-answer and four-point Likert-type scale questions (refer [Appendix 1](#APP1){ref-type="app"}). The first seven questions established the socio-demographic profile, including age group, gender, education level, marital status, employment status, ethnicity, and type of housing. The next two questions concerned health behaviors such as the exercise and smoking frequency. Subsequent questions identified important factors that patients valued the most regarding elective LC in different aspects, including the perception of surgery pre-procedure and post-procedure, hospital experience, and the expectations of the long-term outcomes after cholecystectomy. These were ranked using a four-point Likert scale with one being "least important" and four being "most important."

Socio-demographic profiles were adopted in accordance with the Singapore National Health Survey.[@B17] Factors that patients valued regarding LC were drafted out after a review of the literature and adapted from a recent study by Parkins et al. on patients\' perspectives on acute gallstones pathology.[@B15] The questionnaire was reviewed by our hospital advisory panel which comprised of two doctors, two clinical research nurses and two patient associates before submission and approval by a separate independent committee (National Healthcare Group Domain Specific Review Board) to ensure the validity of the questionnaire-based survey form. The institutional ethics approval number for this study is 2017/00717.

Statistical analysis
--------------------

Likert-type scale questions were treated as ordinal variables and grouped into two categories "More Important" (ranked '3' or '4' on the survey) and "Less Important" (ranked '1' or '2') for statistical analysis. Mean scores were used to identify the top and lowest ranking factors. Statistical tests were performed using IBM SPSS (IBM SPSS Statistics Version 25 for Windows, Armonk, NY: IBM Corp.). To determine whether socio-demographic factors influence which factors were more important to patients, univariate analyses were performed using chi-square tests with a *p*-value of less than 0.05 used to indicate statistical significance.

RESULTS
=======

Patient cohort
--------------

78 surveys were administered to patients who underwent elective LC from 7^th^ August 2017 to 31^st^ October 2017. Three (3/78, 3.8%) of these were incomplete and excluded from further analyses. [Table 1](#T1){ref-type="table"} below shows the sociodemographic profile of the study population. The majority were female (49, 65.3%), between 41--60 years of age (37, 49.3%), and employed (36, 48.0%).

Patient perceptions of surgery
------------------------------

[Fig. 1](#F1){ref-type="fig"} below shows what patients perceived as most and least important aspects of the procedure and recovery process. The experience level of the surgeon was the most important factor with 74 out of 75 (98.7%) patients ranking it as either very important or important. Other important factors were the technical skill of the surgeon (72, 96.0%) and risk of severe complications (70, 93.3%). The duration of hospitalization leave was the least important factor with 59 out of 75 (78.7%) patients ranking it as either less important or least important. Other less important factors were day-case surgery (58, 77.3%), and duration of procedure (32, 42.7%). Patients who were employed were more likely to find the period of hospitalization leave (*p*\<0.001) and duration of procedure (*p*=0.042) important. No socio-demographic factors were associated with whether patients perceived day-case surgery as important.

Patient perceptions on hospital experience
------------------------------------------

[Fig. 2](#F2){ref-type="fig"} demonstrates what patients perceived as most and least important aspects of their hospital experience. Patients\' involvement in decision making, communication skill of the surgeon, cleanliness of the ward, operating theatre environment and standards of nursing care all ranked high in what patients perceive as important in the hospital experience (73, 97.3%). The cost of the hospital bill also ranked high in patients\' concerns (64, 85.3%). Patients were less concerned about their friends\' and families\' opinion of the hospital (46, 61.3%) and reputation of the surgeon (34, 45.3%). No socio-demographic factors were associated with what patients perceive as important in the hospital experience. Patients\' perspectives on waiting time for the surgery were also surveyed.

Approximately half (40, 53.3%) preferred as soon as the doctor can do, while a third (28, 37.3%) favored as soon as possible. The remaining (7, 9.3%) did not find the waiting time important. Most patients (67, 89.3%) waited 8 weeks or less for their scheduled surgery from the date of consultation, while five (6.7%) waited between 8 to 12 weeks and three (4.0%) waited more than 12 weeks.

Long-term outcomes
------------------

[Fig. 3](#F3){ref-type="fig"} shows what patients perceived as most important regarding the long-term outcome of the surgery. QoL after surgery was the most important (74, 98.7%), while scar cosmesis was the least important (37, 49.3%). Younger patients (*p*=0.048) and female gender (*p*=0.003) were more likely to perceive scar cosmesis as important.

Overall patient perceptions
---------------------------

[Fig. 4](#F4){ref-type="fig"} shows the percentage scores of what patients valued the most out of all factors surveyed. The top-ranking factors were: experience level of the surgeon and quality of life after surgery (98.7%), followed by patient involvement in decision making, communication skill of the surgeon, cleanliness of the ward and operating theatre, standards of nursing care (97.3%) and technical expertise of the surgeon and overall satisfaction of the procedure (96.0%). The lowest three ranking factors were: duration of hospitalization leave (21.3%), going home the same day (22.7%), and opinion of friends and family about the hospital (38.7%). Scar cosmesis ranked as the fourth least important factor (50.7%).

DISCUSSION
==========

Our study has shown that surgeon experience, and long-term QoL are the most important factors for patients undergoing elective LC. Other important factors include shared decision making, communication skill of the surgeon, cleanliness of the hospital environment and standards of nursing care. The least important factors were going home on the same day (i.e., day-case surgery), duration of hospitalization leave, scar cosmesis, and reputation of the hospital. These findings are similar to a study by Parkin et al.,[@B15] which found that patients with acute gallstone pathology valued long-term QoL most and day-case surgery the least. Dauser et al. also found patients appreciated surgeons\' experience more than cosmesis or length of hospital stay.[@B18]

'Nothing about me without me' is the primary pillar of a patient-centric healthcare system. Patients undergoing elective LC highly prioritizes QoL and this supports continued use of QoL as an important end-point in clinical trials.[@B16] This study supports the view that QoL is vital to patients as much as in benign pathologies as malignant diseases. The GIQLI[@B19] is one of the most widely used questionnaires for the objective measurement of QoL in gastrointestinal surgery, and its use is validated in gallstone disease.[@B9][@B20] The European Association for Endoscopic Surgery (EAES) also recommends the GIQLI questionnaire for the evaluation of QoL for gallbladder disease[@B21]; it should, thus, be utilized as an vital outcome measure for future studies on cholecystectomy.

We have measured GIQLI in patients with acute cholecystitis and shown that index admission cholecystectomy restores GIQLI.[@B9] It is possible that acute pathology and urgency of care may influence patient views and confound the outcome measures and hence a study on PROM in an elective setting was conducted. A PROM study in an elective situation helps extract unbiased opinions from patients with regards to outcomes related to the healthcare environment, waiting time, the experience level of doctor, early discharge, etc. and hence our study excluded patients undergoing emergency surgery.

Besides QoL, patient involvement in the decision making and communication skill of the surgeon were also highlighted as important factors by patients. With increasing awareness of patient-centric and personalized care delivery process, respecting patient autonomy and considering their views and choices are important in treatment planning. Hospital patient satisfaction surveys such as the Picker Patient Experience Questionnaire[@B22] and similar tools are increasingly being reported to understand the healthcare needs and provide a focused care relevant to individual needs. There is currently no standardized system of measure for patient experience and studies like ours are necessary to understand the patient\'s needs.[@B23]

The shared decision-making model involves two-way information exchange between patient and physician and a consensus management plan is formulated, accounting for the patient\'s values and priorities and upholds the primary ethical principle of patient autonomy. The shared decision-making model has shown to enhance patient compliance and improve QoL in oncology patients.[@B24] Nontechnical skills are increasingly recognized as critical in surgical training and communication is the foundation on which the doctor-patient relationship is built.

This relationship of trust and mutual respect is an essential pillar and major determinant of PROM. Our study has also shown that patients prefer a senior doctor to perform their surgery. This is similar to a local decade-old survey reporting on patients undergoing elective orthopaedic and reconstructive procedures.[@B25] They reported higher education status to be associated with a reluctance to let trainees perform procedures and our study shows technical skill and experience of surgery as amongst the top priorities by almost all patients.

In the era of minimal access surgery, there is an increasing move towards minimizing the size and number of incisions as it is often thought that these are what patients preferred. Hence novel techniques such as the Single Incision Laparoscopic Surgery (SILS) or robotic single-site cholecystectomy (RSSC) are increasingly seen as essential and relevant to patient needs. While SILS cholecystectomy is associated with better cosmesis and post-operative pain,[@B26] there is an increased risk of an incisional hernia, and some trials have failed to demonstrate a difference in QoL, despite being a more costly procedure.[@B27] Our study shows that scar cosmesis is not a high priority outcome for patients and future clinical trials to evaluate these newer surgical techniques should focus on the improvement in QoL rather than cosmesis and body image scores. However, younger and female patients are more likely to perceive scar cosmesis as vital, and this should be taken into consideration in a shared decision-making process.

Our PROM survey is critical as it not only considers the illness and medical therapy related outcomes; but also, the healthcare environment and the process of care delivery. Cleanliness of the hospital and ward environment was highly essential to patients, a finding similar to Parkin et al.[@B15] Hospital cleanliness is a crucial component in infection control,[@B28] with enhanced environmental cleaning reducing the levels of bacterial contamination and rates of methicillin-resistant staphylococcus aureus (MRSA) infections.[@B29] Patients\' perceptions of hospital cleanliness are also correlated with MRSA rates in some centers,[@B30] and this should be taken into account by hospital management and policy-makers.

The standards of nursing care also ranked highly in what patients perceive as important and systems that allow performance evaluation of nursing care should be considered.[@B31] To minimize the risk of associated healthcare infections, early discharges are encouraged, healthcare institutions increasingly embrace day surgery with additional benefits of potential cost savings.

Day-case LC is widely adopted globally, and day-case surgery rates are also used as a quality indicator by some studies.[@B32] While an audit at our institution found that it is a worthwhile consideration,[@B33] our survey shows that it is least important to our patients. This may be due to a lack of awareness that day-case LC has been shown to be safe, feasible and cost-effective.[@B34][@B35] Our study is not designed to identify the barriers to day-surgery initiatives, but it reinforces the fact that patients are unlikely to be willing to be discharged on the same day. One possible reason is that the cost advantage of day-case LC compared with an overnight stay was not significant in our institution, and this echoes the current widely prevalent local practise of patients staying one night in the hospital under the ambulatory surgery 23 hours (AS 23) system. Parkin et al. also observed that day-case surgery was not critical to patients and we believe that such views are not merely a cultural-demographic attribute.[@B15] However, a limitation in our study is that patients complete the survey a day after the procedure, which may introduce bias as they had already accepted the plan for an overnight stay in the hospital and hence do not value same-day return home after surgery. Nonetheless, patient education, improving health literacy and raising awareness about the safety of day surgery protocols are important initiatives that need to be driven by clinicians with patient engagement.

The cost of the hospital bill also ranked highly in patients\' concerns in the hospital experience, although it was not a top-ranking factor. This finding was not surprising, given Singapore\'s tiered co-payment structure in healthcare. While healthcare costs are escalating, patients may not be aware of the real healthcare costs due to government subsidies of up to 80% and the use of mandatory healthcare savings such as Medisave for hospital bill payment. Although this reduces the out-of-pocket payment for patients, it does not eliminate it entirely and hence patients were still concerned with the hospital bill. With inflating healthcare costs, it is worthwhile for doctors and policy-makers to consider how to reduce hospital costs while maintaining the standard of care. A study at our institution for the treatment of acute cholecystitis found significant cost advantage of early LC over interval LC, predominantly due to the reduced hospital length of stay and investigation costs.[@B36] Similar findings were reported in the UK by Sutton et al. for acute gallbladder pathologies, including biliary colic, acute cholecystitis, and gallstone pancreatitis, favouring emergent over delayed LC.[@B37] From a healthcare provider perspective, it is worth looking into measures to increase the rate of early or emergent LC for such cases, to eventually pass on these healthcare savings to patients. Waiting time was not a significant factor for patients at our institution, likely because most patients were able to be scheduled for elective LC within eight weeks from the date of consultation.

Overall, our study highlights the essential elements of different priorities among the stakeholders in healthcare delivery and how they can be aligned to deliver patient-centric healthcare ([Fig. 5](#F5){ref-type="fig"}). Understanding the patient\'s needs and values by PROM is the first step towards promotion of patient-centric healthcare service delivery. It is possible to reduce the gaps and improve the alignment of views and thoughts of all the three stakeholders with an enhanced understanding of patient needs, physician views and policy-maker decisions.

The strength of this study was that it utilized a comprehensive 45-item questionnaire with items comparable to existing literature, incorporating views across different aspects of the patients\' perspective. We also achieved a high response rate (75/78, 96.2%), reducing nonresponse bias. The main limitations are that the questionnaire was administered to patients undergoing elective LC. The results are not applicable to patients undergoing emergency cholecystectomy. In our institution, an estimated 600 LC are performed annually, out of which approximately 120 to 130 are emergency cholecystectomies.[@B38] This survey was also administered to patients only after the procedure. Thus their postoperative recovery state may affect their opinion and perception. However, it is essential that patient undergoes the procedure so he or she can share the experience and hence pre-procedure survey forms will have limited utility in clinical practice.

Further, conducting a post-procedure survey would consider the impact of post-operative adverse events on the outcomes. Conducting only one PROM survey on the first post-operative day and no follow-up PROM could be considered a limitation of our study. However, conducting a second PROM survey at follow-up will entail the need for additional resources with the risk of recall bias and minimal gain in the low morbidity elective LC procedure, and hence it was not performed.

Lastly, using a four-point Likert scale is not a standard norm as it enforces patient in committing a response they may not wish to commit or are not comfortable. Lozano et al. reported that reducing the response options to less than four reduces the reliability and validity of the scale and increasing the response options beyond seven rarely increases the psychometric properties, with the ideal between four and seven.[@B39] The phrasing of our Likert responses was modified to ensure that a 'neutral' response is not applicable in the context.

PROM is a vital indicator of healthcare from the patient perspective and aligns patients\' needs, physician views and policymaker decisions. Patients undergoing elective LC value both surgeon experience level and long-term quality of life the most. Patient involvement in decision making, communication skill of the surgeon, cleanliness of the ward and operating theatre, and standards of nursing care were also highly valued. Day-case surgery, length of hospitalization leave, the opinion of friends and family about the hospital, and cosmesis of the scar were the least important. These factors should be considered and monitored in the evaluation of patient-centric healthcare delivery systems and quality improvement initiatives.

PROM Questionnaire. PROM: Patient reported outcome measures
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